Background: Widespread waterpipe smoking (WPS) is reported worldwide. Although remarkable numbers of waterpipe smokers do not smoke cigarettes, very few studies have explored the phenomenon of WPS in people who smoke water pipes exclusively. The aim of this study was to assess levels of knowledge, attitudes, beliefs and patterns of WPS among Jordanian waterpipe-only smokers. Methods: A cross-sectional descriptive design was used; with 247 participants who were recruited through convenience sampling from 23 cafés offering waterpipes. An interview and self-reported questionnaire was used to collect data. Results: The average age for starting WPS was 19.4 ± 5.6 years, of whom 71% started as teenagers. Participants like WPS because they like its flavor and social environment (46.3% and 29.5% respectively). The majority of participants reported that they smoked a waterpipe for the first time with their friends (66.8%), they usually smoke in the company of others (63.2%), and believe that quitting cigarettes smoking is harder than quitting WPS (61.6%). More than half (56.7%) of participants have extremely poor knowledge about the health effects of WPS. Participants who had smoked cigarettes in the past, were more knowledgeable than those who had never smoked cigarettes. The majority of participants, and specifically women, have high positive feelings and emotions (attitude) toward WPS, and 88.3% of them reported that it is a socially acceptable behavior. Conclusions: Waterpipe smoking participants started WPS at an early age, and are attracted to the social environment that accompanies WPS. Participants have high positive attitude about WPS however they lack knowledge about harmful health effects of WPS.
Introduction
Waterpipe smoking (WPS) is the second most prevalent global tobacco epidemic after cigarette smoking. 1 The popularity of this form of smoking keeps increasing worldwide. 2 Statistics from Western and Eastern countries both revealed widespread and increasing interest inWPS. 1, 2 The literature shows that WPS prevalence ranges from 6-34% in Middle Eastern adolescents, 5-17% in American adolescents, 1 and 39.6 % among a British adolescent sample who have ever used a waterpipe (WP). 3 The Jordanian Ministry of Health conducted a national survey to assess the prevalence of risk factors of noncommunicable diseases in Jordan. 4 Through a random cluster sampling technique, 3654 participants were included, of whom, 29% and 9.3% of participants were cigarette and WP smokers respectively. 4 However, other Jordanian studies that targeted young groups documented an extremely high prevalence of cigarette and WPS. [5] [6] [7] [8] Among Jordanian university students, the range of WPS during the previous 30 days was 30-43% , where 56-61% of students had ever smoked a WP. 7, 8 The highest prevalence of WPS was noticed among men, 5, 6, 9, 10 young people, 1,10,11 the highly educated, 9, 10 and people from high socioeconomic classes. 11 Previous studies documented several factors contributing to initiating and maintaining WPS. [11] [12] [13] [14] For instance, the social context of smoking, 11, 13, 15 flavored tobacco, 11 availability of cafés that offer WPs, 11, 16 and providing WPS in an attractive and fun way. 11, 14 Interestingly, a remarkable number of WP smokers are not cigarette smokers, 5, 6, 9, 11 and even larger proportions of them view themselves as nonsmokers. The reason behind attracting those who are not cigarette smokers, might be related to its social context, [15] [16] [17] imitating relatives and friends, 6, 14 or it might be related to a lack of knowledge about the WP's negative health effects. 12, 18 Additionally, the positive attitudes and incorrect beliefs about WPS may account for the increasing in prevalence of WPS. 12, 17, 19, 20 Some evidence in the literature indicates that WPS is a 'gateway for smoking' other tobacco products, 17, 21 and is associated with numerous cardiovascular and other health-related risks. The harmful health consequences of WPS include increases in heart rate, 22, 23 diastolic blood pressure, 23 carboxyhemoglobin, [24] [25] [26] and nicotine levels. 22, 24 Additionally, WPS negatively affects the lungs and reduces pulmonary function, 23 decreases interferon levels, 24 is associated with bronchitis, 27 bronchial asthma, 28 rhinitis and dermatitis. 28 Although several previous studies reported a critical lack of knowledge about the toxic effects of WPS; [29] [30] [31] none of the studies reported a significant association between the lack of knowledge and initiation of WPS. [29] [30] [31] However, these studies indicated that WP smokers have a higher positive attitude toward WPS. [29] [30] [31] Furthermore, a positive attitude, and incorrect beliefs were significantly associated with an increased likelihood of initiating and continuing smoking of WPs. 12, 19, 20, 32 Additionally, social and family acceptance of WPS also contributed to an increase in smoking waterpipes in both men and women. 17, 33 The majority of the previous studies investigated knowledge, attitude and patterns of WPS among tobacco smokers. But few studies evaluated these aspects among WP-only smokers. Studying these dimensions among WP-only smokers might identify new aspects that differ from other tobacco smokers. Understanding these dimensions may contribute substantially to the efforts of understanding the phenomenon of WP-only smoking; 'social WP smokers'. The findings of this study might contribute effectively in developing specialized intervention programs, and campaigns that focus on reducing the burden of escalating WPS practices worldwide. Therefore, this study aims to assess levels of knowledge, attitudes, and beliefs about WPS and will identify patterns of use among Jordanian WP-only smokers. The study seeks to answer the following research questions among Jordanian WP-only smokers: 
Methods

Design and setting
A cross-sectional descriptive design was used to achieve the aims of this study. A total of 30 cafés offering waterpipes, located in the Jordanian capital, Amman were visited to collect data from their customers. The main reason for collecting data from the capital city was to represent women in the study sample. Because women living in rural areas are more likely to adhere to traditional values and are thus less likely to be WP smokers. Owners of 7 cafés refused participation in data collection from their customers at their site, thus data were collected from the remaining 23 cafés.
Sample. In each café all customers who were found to smoke a WP, were invited to participate in the study. Among all WP smokers who were invited, 80% provided consent to be in the study. To identify whether they met the inclusion criteria participants needed to smoke a WP at least once per month for 6 months before the time of data collection. Moreover, participants had to be Jordanian, at least 18 years of age, and with WPS as the only current tobacco smoking habit. Conversely, former cigarettes smokers were excluded if they quit smoking cigarettes for less than one year prior. The sample size calculation was based on a medium effect size of 0.5, two-tailed alpha = 0.05, and power level = 0.8. Cohen's tables revealed that 126 participants should be included in the study to obtain a significant result in testing differences of two means. 34 
Ethical considerations
The study was approved by the appropriate ethical committee. Anonymity and confidentiality was guaranteed, and participants were requested to sign written informed consents at the time of recruitment at the café.
Data collection
Three research assistants (RAs) collected the data. To ensure consistency among data collectors; the primary investigator prepared them through three workshop sessions, with a total of 6 hours of training. The RAs were trained how to approach participants, collect data, respond to inquiries, and respect ethical considerations.
The RAs visited cafés that offered WPs for both men and women. They collected data over the week days, and scheduled their visits to cover day and night smokers also. Participants were interviewed by RAs in the cafés. Those who agreed to take part were provided a full description about the study, its objectives, and the participant's role in data collection, scales and procedures. It took 3 months for the RAs to meet and invite 310 participants to take part, of whom 247 (80%) completed the study questionnaire.
Sociodemographic data and WPS history and patterns were obtained through a self-reported data collection form. Data regarding knowledge, attitudes and beliefs about WPS were collected using the 'Waterpipe Smoking Scale'. 31 A copy of this scale was given to each participant to be completed themselves, and if the participant was unable to read the questionnaire by themselves, the RAs read the content of each question and documented the participant's response without giving any hints, or interference with the original response. It took about 20 minutes to read and fill in the all study questionnaires.
Pilot testing
After getting permission for the use of the scale, it was translated to fit the Jordanian community. The first draft of the scale was used in a pilot study of 21 participants. The aims of the pilot study were used to assess the scale's clarity, readability, and cultural acceptance. Moreover, pilot testing provides researchers with an idea about the competency levels of the RAs.
Based on the participants' inquiries and suggestions, plus RAs observations, the structure of some statements of the scale were revised. Additionally, a 1-hour session was conducted with RAs to conclude and finalize the training.
Measurements
To measure knowledge, attitudes, and beliefs about WPS, the 'Waterpipe Smoking Scale' developed by Nuzzo et al. (2013) was used. 31 The original scale was used to test the association between the participant's knowledge about WPS, and WP-related behaviors. Later it was used in several other studies to reflect the knowledge, attitudes, and beliefs about WPS. 20, 29 This scale consists number of questions and offers a five-item Likert scale response format; response options were: 'definitely cigarette, probably cigarette, don't know, probably WP, and definitely WP'. The questions focused on knowledge about exposure to toxins as a result of a single WPS session 'nafas' (a single WPS session can be anywhere between 45-90 minutes) in comparison with smoking one cigarette. Therefore, participants were asked to identify which smoking method has the most harmful ingredients (nicotine, tar, carcinogens, carbon monoxide, and heavy metals), and participant's answers were considered correct if they chose 'definitely WP' or 'probably WP'. Conversely, answers were considered false if they chose 'probably cigarette or definitely cigarette'. 31 The attitudes about WPS were ascertained using a 6-item Likert scale response that reflected positive attitudes about WPS (four items), and negative attitudes about WPS (two items). Participants were asked to respond on each of the following statements: WPS is considered 'attractive', 'romantic', 'fun', 'relaxing', 'harmful', and 'addictive'. The available responses for each statement were: 'definitely no; probably no; don't know; probably yes; and definitely yes'. 20, 29, 31 General beliefs about WPS were assessed through oneitem Likert scale reply, that stated: 'in comparison with others of your age, is it socially accepted for you to smoke waterpipe?'. The available responses were: 'not acceptable, somewhat acceptable, moderately acceptable, and very acceptable'.
The existing literature supported the scale's reliability and validity, and internal consistency reliability for knowledge, and attitude were 0.80 and 0.82 respectively. 20, 29, 31 In the current study, the Cronbach alpha scores were 0.73 and 0.70 respectively.
Data analysis
Data were analyzed by using the Statistical Package of Social Science (SPSS) version 21. Descriptive statistics [mean, standard deviation (SD), median, and mode] were employed to describe the continuous variables. Frequencies and proportions were calculated for categorical and ordinal variables; and inferential statistics (i.e. independent Student's t-test) was used to answer the third research question. Results were considered statistically significant when p < 0.05.
Results
There were 247 WP-only smokers. Most were young with a mean age of 24.8 (SD ± 6.4). (Range 18-45; median age = 23); and most were men (74.9%), single (75%), well educated (85.8%), and in middle to low class with monthly income (69.3%). The average age for starting WPS was 19.4 (SD ± 5.6), and 70.6% started as young as between the ages of 13-20 years old (Table 1) .
Knowledge, attitude and beliefs about waterpipe
Participants' mean knowledge scores about exposure to toxins as a result of WPS was 10.3 (SD ± 4.5) out of 20. Moreover, 56.7% of participants have extremely poor knowledge, and only 7.2% have excellent knowledge levels (Table 2) .
With regards to attitudes, the participants' mean score was 10.17 (SD ± 3.5) out of 16 for a positive attitude about WPS. Additionally, they reported a mean of 5.51 (SD ± 2.1) out of 8 for a negative attitude about WPS. In which, participants reported high positive and negative attitudes about WPS (Table 2) .
With regard to beliefs about how socially acceptable WPS is, the majority of participants (88.3%) reported that it is a socially acceptable behavior, and only 11.7% stated that WPS is not socially acceptable.
Differences in knowledge among participants
When comparing knowledge levels about exposure to toxins as a result of one session of WPS in comparison with smoking of one cigarette, based on sex and history of previous cigarette smoking, previous history of smoking cigarettes was the only factor that contributed to differences in knowledge. The participants who previously smoked cigarettes had higher knowledge scores (mean = 11.1, SD = 4.53) than those who never smoked cigarettes (mean = 9.7, SD = 4.55) (t = −2.39, p = 0.01) ( Table 3) . The minimum and maximum scores for all dimensions were 0 and 4 respectively. SD: standard deviation; WPS: waterpipe smoking.
Differences in attitude among participants
The independent t-test revealed significant differences in positive and negative attitude scores among participants based on sex. The positive attitude scores of women (mean = 11.25, SD = 4.2) was significantly higher [t = 3.63, degrees of freedom (df) = 245, p = 0.001] than men (mean = 9.67, SD = 3.6). The negative attitude scores of women (µ = 5.95, SD = 2.1) is also significantly higher (t = 1.99, df = 245, p = 0.04) than men (mean = 5.35, SD = 1.8) ( Table 3) .
Patterns of WPS
About 41% (n = 101) of WP smokers smoked a WP daily. On average, these participants smoked two sessions ('nafas') per day, and spent about 50 JDs (60 Euro per month) on WPS. According to participants, 46.3% and 29.5% of them liked WPS due to its flavor and social environment respectively. Conversely, they reported a 'burned coal taste' and the 'fumes' as the most disliked things about the WP (Table 4 ). The majority of participants (66.8%) reported that they smoked a WP the first time in their life with their friends, they usually smoke in the company with others (63.2%). Also, they share the same waterpipe with others (65.6%), specifically their friends (80.4%). Moreover, 41.3% (n = 102) of participants reported an increase in WPS rates during certain occasions. For instance, 63% of participants increase their WPS during summer months, and they attributed this increase to increasing social interaction (62%). Although 34% of participants smoked cigarettes in the past (average = 4.5 years of cigarette smoking); the majority of the study sample (60%), believe that quitting cigarettes is harder than quitting WPs (Table 4) .
Discussion
This study indicates a worrisome finding, that about three quarters of the participants started WPS at a very early age during their teenage years. Similar findings were also reported by previous studies. 18, 32, 35, 36 In fact, teenagers are highly affected by their peers, and tend to imitate them in order to get acceptance and respect. This conclusion was supported by the findings of several previous studies, 3, 14, 6 as well as ours, as the majority of our participants reported starting WPS the first time with their friends.
Consistent with previous literature, 11,14-16 the desire for social acceptance is one of the main factors for starting and continuing WPS. Participants of the current study usually smoke WPs in company with others, and they acknowledged that the social environment attracted them to WPS. Moreover, participants of the current study believe that WPS is less harmful and easier to quit than cigarettes. The same belief was also reported in several previous studies. [35] [36] [37] It is this misinformation about WPS that may, in part, contribute to the increase in prevalence of WPS, specifically among non-cigarette smokers.
Results from previous studies, 17, 33 as well as this one, are concomitant and indicated that WPS is a socially acceptable practice. According to related literature, such beliefs are associated with a remarkable increase in the prevalence of WPS, and encourages the initiation of such behavior. 17, 33 Participants reported a low level of knowledge about WPS, specifically knowledge about toxins inhaled. Although a lack of knowledge was reported in several earlier studies, 18, 29, 31 a low association between knowledge and WPS behaviors were reported in these studies. [29] [30] [31] This was highlighted in previous studies concerning the adoption of a healthy lifestyle. 38, 39 Authors of these studies concluded that knowledge alone was not enough to motivate people to adopt healthy behaviors. Thus, when preparing intervention programs nurses and healthcare providers should consider other factors such as participants' attitudes, beliefs and illness perception. 38, 39, 40 Consistent with earlier studies participants reported a high positive attitude about WPS. 12, 17, 19, 20, 37 This means that participants feel good about WPS, and look at WPS as fun, relaxing, attractive, and romantic.
Conversely, and contrary to some previous studies, 20,37 our participants also acknowledged that WPS might have harmful effects and that WPS may lead to addiction. Based on the aforementioned findings, the mental representation among our participants about WPS being fun and socially attractive, seem to outweigh the negative feelings that WPS has harmful and addictive effects. Therefore, intervention programs that aim to control WPS should consider combining several techniques that target correcting smokers' attitudes in addition to increasing their knowledge. 38, 39 Participants who previously smoked cigarettes had better knowledge about exposure to toxins as a result of one session of WPS in comparison with smoking of one cigarette. This finding is consistent with a previous study that stated WP smokers have less sense of harm and addiction in comparison with cigarette smokers. 15, 37 Although studies reported a higher prevalence of WPS among men, [6] [7] [8] 13 surprisingly, women had significantly higher positive attitudes about WPS than men. Similar findings were highlighted previously, were women had a lower prevalence, but a more positive attitude, and higher dependence on WPS. 41 In fact, the positive attitude among women reported in this study, might reflect the point of view of women who are already smoking WPs. Whereas, women who are not WP smokers might have different attitudes about WPS.
Limitations. We acknowledge that generalizability of the current findings will be affected by the convenience sampling, participant sociodemographics, and response-set bias which mainly could appear as social desirability bias. Moreover, data were only collected from cafés located in the capital city where people's social context might be different from those living in remote areas. Additionally, collecting data from cafés that offer WPs might under-represent private WPS. This is more likely among women. 
Recommendations for future studies
Thus for future research we recommend including a larger and more representative sample. Future studies might benefit from comparing public with private WPS, as well as between WP-only smokers versus dual waterpipe and cigarettes smokers. Concomitantly, we recommend that future interventions to overcome WPS should target not only individuals, but also the family and community as a unit in order to decrease the social acceptance of this phenomenon. Additionally, as the prevalence of WPS is high among young people, schools and universities have to become active partners in efforts of reducing the burden of WPS.
In term of risk assessment, future studies are required to assess the relationship between WPS and developing cardiovascular diseases. Empirical clinical studies also required to compare WP smokers with cigarettes smokers in terms of incidence and prevalence of cardiovascular disease.
Conclusions
WP-only dependent participants started WPS at an early age, and most of the time were smoking in the company of others, specifically with their friends. They were attracted to the social environment that accompanies WPS and also the belief that WPS is an acceptable practice in the community.
WP-only smokers have low knowledge levels about the negative health consequences as well as the types and amount of toxins that will enter their body with each smoking session. Unfortunately, they have a high positive attitude about WPS, and feel that WPS is fun, relaxing, attractive, and romantic. While the numbers of women were low, it appears that this is especially true about women. 
Implications for practice
